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We have developed an SFs gas insulated neutral grounding resistor (NGR) of 1544/ 3 kV.
Since VW type resistor elements have only recently begun to be developed, thermal testing
was conducted on a 1/2 scale model and also single resistor unit and it was confirmed that
there is a sufficient tolerance allowance. Calculated temperature rise on equivalent circuits
also coincided sufficiently with measured result. Vibration test was also conducted and no

particular faults were observed.

Mica, which is used as the insulator, was tested for its
thermal properties and proved to operate quite well even at high temperature.

These test

results confirm the authernticity of this compact and highly reliable NGR.
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Fig. 1/External view of NGR
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Tab. 1/Specification of 154/, 3kV NGR

EOH W E kv 154//3 154//3 771/V3
® 5 B R 200 100 400
EX XN s 15 15 15
HEEEEER 3 3 5
TE # Q 445 890 M
B 4 F OB | kva 17800 8890 17800
% &£ # ® | kea 64000 32000 64000
® | mm 4500 3900 | 3600
WRTiE BT mm 2230 2230 2000
&= | om 3330 3330 3300
R | ke 16400 13500 11000
F2/EHERIBHER
Tab. 2/Measured result of zero sequence current
* B At No BT (A)
I 1.7
2 1.3
3 B
4 0.2
5 0.5
6 .2
7 2.4
8 I
9 0.3
12
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Tab. 3/Chemical component of resistor element
L & B & EFE (%)
o] 1 0.06
Si 0.50
Mn 0.50
P 0.022
S 0.007
Cr 15.0
Al 4.00
® 4 /IBRAERTFOMERFE
Tab. 4/Physical characteristics of resistor element
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Fig. 3/Characteristics betlween temperature and resistivity
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Fig. 4/Characteristics between temperature and coefficient of expansion
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Fig. b/Characteristics between temperature and tensile s!renglh elongation
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Fig. 6/VW-type resistor
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Fig. 7/Temperature distribution
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Fig. 8/Calculated result of current distribution
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Fig. 9/Time variation of temperature
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Fig. 10/Time variation of pressure
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Tab. 5/ Temperature rise test
M o® A ﬁ:;rgm fg: =0+ [?f@m
9T Y diaka
mi (2)
EHE _ 176 | 201 417 900
B EnkeE 176 123 339 | 600
[ 176 201 417 1260
+ [co#= 53 28 121
T T T T 21 T 78 130
T | TEFERBT 21 | 130
SFH 2 23 9 72 260
EHhER | RS2 0.32 0.19 | 0.5 1.6
kgf/cm? | S4B - 2 0.08 0.08 l 0.16 I.2
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Fig. 11/Equivalent circuit
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Fig. 12/0verall equivalent circuit
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Fig. 13/Time variation of temperature
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Tab. 6/Heal capacity, thermal conductance and calculated result
of temperature rise

- ‘ s |BRELR|BEEEESR
, & RIRIAIXTY | mamn | (5A+200,
* i Foiguss 54) 15s)
clJ/c) G(wW/C) 4(%) (T)
|| 140 10.6 183.1 374
2 | EAs | a5.3 78.0 132
3 (Co AR 1 62.4 53.4 80
4 | "l -z 244 73.6 35.6 51
5 | SFs# A 9 124.8 20.5 29
6 | Sy 332 96,3 1.5 16
K7/ ENLREERR
Tab. 7/Pressure rise
L i EHEF (FHEWH5A) kgl/om?
Ay 2z 0.29
Ny 0.10
BRI 4N, 9
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Tab. 8/Thermal characteristics of gases Tab. 9/ Characteristics of mica insulator
ki * CO, SFs z A & i Ds8|
£ & 8 E| c 50 0 [ 30 - & g | glom® 2.07
# (% % % keal/h-m-C [ 0.0157 0.0125 0.0222 oo R | % 550°C X 2h 0.65
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